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方根误差为 0.227，相关系数为 0.889；K 经验算法在 Zsd≥6 m 时存在低估现象，
但总体反演结果令人较为满意，平均百分比误差为 22.1%，对数均方根误差为
0.126，相关系数为 0.926；O 算法在实测透明度低值区，反演存在低估现象；高
值区，反演结果存在高估现象，当实测值大于 11 m 时，全部出现高估现象，平
均百分比误差为 61.6%，对数均方根误差为 0.303，相关系数为 0.860。采用中国
海现场数据进行调试后，C 算法平均百分比误差由 154%下降到 126%，对数均方
根误差由 0.430 下降到 0.390；K 算法平均百分比误差由 20.9%下降到 14.5%，对
数均方根误差由 0.121 下降到 0.090；O 算法平均百分比误差由 48.1%下降到
19.1%，对数均方根误差由 0.306 下降到 0.094。显然经过调试后，K 算法精度提
高，O 算法精度显著提高，而 C 算法几乎未见改善。 
分析表明，C 算法受[Chl]的遥感反演精度以及 Zsd与[Chl]之间的经验关系影
响，因近海水体成分复杂，非但[Chl]遥感反演精度低，同时 Zsd与[Chl]之间的相
关关系并不显著、稳定，故 C 算法难以适用于近海复杂水体。K 算法受 Kd的遥




















K 算法和 O 算法都不具有普适性。但 O 算法物理机制更加明晰。 
将经过调试的O算法应用于 2003~2013年期间的MODIS月平均遥感反射率



































Secchi depth(Zsd) is a widely used index of water clarity. There have been 
decades of efforts to develop approaches to carry out observations of Zsd from space, 
to ensure continuous data record at large scales. Among the approaches developed, a 
few are representative, including an empirical Chlorophyll ([Chl]) based algorithm 
(abbreviated as C algorithm, Morel et al., 2007), an empirical vertical attenuation 
coefficient (Kd) based algorithm (abbreviated as K algorithm, Chen et al., 2007) and 
an inherent optical property (IOP) based semi-analytical algorithm (abbreviated as O 
algorithm, Doron et al., 2011). Here in this study, we compared these three algorithms 
and attempted local tuning, using an in situ dataset collected in the China Sea.  
The three algorithms were applied to in situ measured Rrs and compared to 
concurrent in situ measured Zsd. For the O algorithms, relatively serious overestimate 
was found in clear waters. The average percentage error(ε) was 61.6% and the root 
mean square error at log scale(RMSE) was 0.303. Tuning of the algorithm was thus 
advocated. Theoretical and numerical analysis suggested that the backscattering 
efficiency of particles (bbp/bp) playing a critical role in determining the performance 
of the algorithm. The bbp/bp in the China Sea was then tuned based on an in situ 
optical dataset including Rrs and Zsd. A new dynamic bbp/bp function was used in the 
derivation, resulting in a reduced RMSE as 0.094 when compared to concurrent in situ 
measured Zsd.  
For the K algorithm, underestimate was found when Zsd≥6 m, while the overall 
inversion results were satisfied (=22.1%, RMSE=0.126). Error numbers further 
reduced if a local Kd-Zsd relationship was used ( =14.5%, andRMSE =0.121). C 
algorithm performed the worst as expected in these optical complex Chinese coastal 
waters, either using the original algorithm or applying a local [Chl]-Zsd relationship.  
Finally, we applied the tuned O algorithm to MODIS and GOCI ocean color data 
















surrounded by big cities, subject to strong effects of human activities. While strong 
seasonality of Zsd was revealed by MODIS measurements, interannual variation was 
less distinct. GOCI measurements were likely not delivering plausible diurnal changes 
of Zsd. Further efforts to improve atmospheric correction were suggested.  
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